The objectives of this analysis were to determine the prevalence of oral mucosal lesions (OML) among adults in Southern China and to determine possible associations between OML and reported tobacco-smoking and alcohol-drinking habits. The sample consisted of 1573 35to 44-year-old and 1515 65to 74-year-old Chinese from both urban and rural areas of Guangdong Province. The subjects were interviewed by trained interviewers and underwent a clinical examination of the oral mucosa performed according to WHO guidelines. A specially prepared color atlas of OML was used for lesion recognition and confirmation during the survey. Among the 35to 44-year-old subjects, the overall prevalence of OML was found to be 13% in urban men, 6% in urban women, 15% in rural men, and 4% in rural women. The corresponding figures for the 65to 74-year-olds were 22%, 12%, 26%, and 19%. Tongue lesions and white lesions were relatively common, but denturerelated lesions were not. No malignancies or erythroplakia was observed. Age and gender were found to relate to the occurrence of OML. In elderly men, smoking was significantly (p < 0.05) associated with some white lesions and tongue lesions, and alcohol drinking was also associated with some white lesions. In conclusion, tongue lesions and white lesions were relatively common in men, but pre-cancerous lesions were not prevalent.
INTRODUCTION
Afew investigators have attempted to document the full spectrum of oral mucosal lesions (OML) in Chinese populations Fang et al., 1983; Cao et al., 1988; Lin et al., 1989; . Four of these studies have been published in Chinese and were performed in Beijing or Shanghai, whereas the one published in English was conducted in Hong Kong. In these studies, the populations examined were mainly elderly living in urban areas, except for a survey in Shanghai which also included some rural residents. The studies in Mainland China found the common OML in elderly Chinese to be leukoplakia and other white lesions, fissured tongue, and atrophic tongue. In Asia, the association of oral precancerous lesions and oral carcinomas with tobacco and betel-chewing habits, particularly in India and Southeast Asia, has been well-documented (Gupta et al., 1980; Lay et al., 1982; Reichart et al., 1987) . Recent surveys have reported the epidemiology of OML in selected Cambodian and Vietnamese populations (Ikeda et al., 1995; Nair et al., 1996) . The present analysis aimed to determine the prevalence of OML among adults in Southern China and to determine if any association existed between OML and reported tobacco-smoking and alcohol-drinking habits.
MATERIALS & METHODS
The study sample consisted of 1573 35-to 44-year-old and 1515 65-to 74-yearold Chinese living in both urban and rural areas in Guangdong Province, Southern China. Details of the sampling methods and recruitment of subjects have been described in a preceding paper (Schwarz et at., 2001) . In brief, 16 sampling sites (8 urban and 8 rural) were selected through a combination of multi-stage stratified and quota sampling. First, 4 representative major administrative regions of the Province were chosen for the survey, mainly based on their geographic location. Then, by two-stage stratified random sampling, 2 urban sub-districts and 2 rural townships in each region were selected to be the survey sites. With assistance from the local government and health authority, about 100 subjects in each age group were recruited in each site. In urban areas, the 35to 44-year-olds were recruited from factories and other work places, to include different occupation groups, and the 65-to 74-year-olds were recruited from their homes. In rural areas, subjects were recruited from their homes in the villages.
In the survey, all subjects were interviewed by trained interviewers using a structured questionnaire. Since some of the subjects, especially the elderly, could communicate only in their own dialect, the interviewers were recruited from staff of the local government or hospital who were fluent in the appropriate dialect. In the interview, questions on the subject's tobacco-smoking and alcohol-drinking habits were asked, and responses were recorded. Because residents of Guangdong Province do not practice betel chewing, no question on this habit was asked. Subjects were classified into 3 categories according to their reported smoking habit, namely, "smoker" (smokes every day), "former smoker", and "never been smoker". "Former smoker" and "never been smoker" were defined as "non-smokers" in data analyses. Alcohol-drinking habits were divided into 4 categories based on the frequency of the habits every day, several times a week, seldom, and never. Those who reported drinking seldom or never were classified as "non-drinkers" in the analyses. After the interview, the subjects were clinically examined by one of three calibrated examiners. Training sessions for examiners were conducted prior to the survey in a dental teaching hospital. Systematic procedures for examination of oral mucosa were performed according to WHO (1997) guidelines. Clinical diagnoses were based on pertinent criteria used by Axell (1976) . However, the criteria of leukoplakia followed the definition presented in an intemational seminar (Axell et al., 1984) , stating that "Leukoplakia is a whitish patch or plaque that cannot be characterized clinically or pathologically as any other disease and it is not associated with any physical or chemical causative agent except the use of tobacco". A color atlas of oral mucosal lesions prepared for use in epidemiological surveys of OML, with photographed examples of each condition incorporating as many examples as possible from Chinese subjects, was used to aid in the positive identification of lesions. This atlas was consulted for the positive identification of any lesion not readily diagnosed and for the confirmation of already established diagnoses of rarer lesions. A portable overhead light, a mouth mirror, and a periodontal probe were used for examination of the oral mucosa. The mucosa was not specifically dried prior to examination. Sometimes a cotton swab was used to remove evident debris; a swab was always used to test by means of a simplified digital classification system , and the location of each lesion intra-orally was recorded by the digital system recommended by the WHO (1997) . Duplicate examinations were conducted on 10% of the subjects throughout the study, and the results generated kappa statistics of 0.72 and 0.83 for the OML of the 35to 44-year-olds and the 65to 74-year-olds, respectively. These figures indicated that inter-examiner reliability in assessing OML was substantial in the middle-aged and good in the elderly (WHO, 1997) .
Differences in the overall prevalence of OML between men and women in urban and in rural area were assessed by Chi-square tests. Differences in the smoking and the drinking habits of men and women in urban and in rural area were also assessed by Chisquare tests. To investigate the effects of smoking and drinking on the prevalence of selected OML, we performed Chi-square tests and calculated odds ratios for the different age and gender subgroups. The statistical significance level was set at 0.05.
RESULTS
Tables 1 and 2 show the prevalence of the more common OML in the subjects according to their location of residence (urban or rural), gender, and age. The OML which were found in only one or two subjects, e.g., leukoedema and geographic tongue, are grouped in Tables 1 and 2 under "others". As shown in Table 1 , 13% of the urban men, 6% of the urban women, 15% of the rural men, and 4% of the rural women in whether a white lesion could be wiped off. Lesions were recorded J Dent Res 80 (5) the 35to 44-year-old age group had some form of OML. The most prevalent lesion in the 35to 44-year-olds was smoker's palate, followed by hairy tongue. Fissured tongue was the most common OML encountered in the elderly. The overall prevalence of OML among the urban elderly was 22% in men and 12% in women, and the prevalence among the rural elderly was 26% in men and 19% in women ( Table 2 ). The prevalence of OML was significantly higher in the 65to 74year-old subjects than in the 35to 44-year-olds (p < 0.01). In both age groups, the difference in prevalence of OML between men and women in both urban and rural areas was statistically significant (p < 0.01). No statistically significant difference was found in the prevalence of OML between urban and rural dwellers in both age groups (p > 0.05).
Reported tobacco-smoking and alcohol-drinking habits in 35to 44-year-old and 65to 74-year-old subjects are shown in Table 3 . It is evident that tobacco smoking was very common in men-from 69 to 84% in the 35to 44-year-olds and from 51 to 69% in the 65to 74-year-olds (p < 0.01). The prevalence of tobacco smoking was much lower among the women, less than 10% among the middle-aged and about 17% among the elderly (p < 0.01). While only a few percent of the women in both age groups had a habit of alcohol drinking, from 17 to 28% of the men had such a habit (p < 0.01). It was found that the majority of the alcohol drinkers (79%) were also tobacco smokers.
To test, within each age and gender sub-group, the possible effects of smoking and drinking on selected OML, which theoretically could be causally related to or influenced by smoking or drinking, we calculated odds ratios (Table 4 ). In the 35to 44-year-old men, smoking was not found to increase the likelihood of any selected OML significantly, while drinking increased their likelihood of having white lesions other than leukoplakia and lichen planus. In the 65to 74-year-old men, smoking was found to increase significantly their likelihood of having white lesions other than leukoplakia and lichen planus, and tongue lesions. Drinking was also found to increase the likelihood of having white lesions other than leukoplakia and lichen planus in the elderly.
No oral cancer or oral erythroplakia was found in any of the subjects surveyed. All of the 24 subjects with leukoplakia were men. Among them, 22 were smokers, and the remaining two were former smokers.
DISCUSSION
This component of the study dealt with the full spectrum of OML in both urban and rural residents aged 35-44 and 65-74 years in Southern China. The overall prevalence of OML in the urban dwellers in the two age groups was in line with that found in Shanghai adults and in Beijing elderly (Fang et al., 1983) , which were 15% and 20%, respectively. In a selected Vietnamese population of 550 2to 60-year-olds, the prevalence of OML was found to be 14% (Nair et al., 1996) . A high prevalence, more than 50%, has been reported in the institutionalized elderly in various countries (Fleishman et al., 1985; Vigild, 1987; Jorge et al., 1991) . However, such comparisons should be made with caution, because not all investigators specified the range of lesions of interest, and different criteria were used to define the lesions. In the study of 65to 74year-old Hong Kong adults , the prevalence of OML was found to be 36%, which was higher than the prevalence of 18% found in the urban dwellers of the present study. Both studies used the same range of lesions of interest and the same diagnostic criteria and the same atlas of OML. The in Subjects examiners in the present study were trained by one of the examiners from the Hong Kong study (EFC) . The best possible explanation for the difference in Aphthous overall prevalence of OML is the difference in Ulcer denture wearing between the survey subjects in Hong Kong and those in urban Guangdong. It is 0.2 known that denture wearing is associated with a 1.0 higher prevalence of OML (Budtz-J0rgensen, 1981 ).
-Therefore, the relatively lower prevalence of OML in the 65-to 74-year-olds in the present survey may be related to the lower proportions of subjects who were denture wearers. The proportion of the elderly with 1 or more dentures was 18% in the present study (Lin et al., 2001) but was 52% in the Hong Kong study (Corbet and Lo, 1994) . Furthermore. denture-related lesions were the common lesions Lukoplakia, detected in the Hong Kong elderly (Corbet et al., gue, lingual 1994). The finding that men exhibited a higher prevalence of OML than women is consistent with the results of other studies in China  Lin et a/.
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The reported prevalence of leukoplakia in most studies outside China ranges from about 1% to 5% (Kleinman et al., 1991) . There were also studies which have reported a prevalence lower than 1% (Gangdharan and Paymaster, 1971; Mehta et al., 1972) . The prevalence found in surveys conducted in China ranges from 0.4 to 10.1%. These large variations may be related to differences in the diagnostic criteria used to classify cases and the different demographic composition of the study populations. Many Chinese studies used criteria which included leukokeratosis caused by physical factors Zhang et al., 1981; Chen et al., 1983; Fang et al., 1983; Mu et al., 1984) and reported prevalence of leukoplakia from 2.7% (Mu et al., 1984) to 10.1% (Fang et al., 1983) . A survey of Beijing elderly (Lin et al., 1989 ) and a survey of Guangdong adults aged 15 to 65 years (Lin et al., 1992a) reported prevalences of 0.6% and 0.4%, respectively. The prevalence of leukoplakia in Hong Kong elderly was found to be 0.8% , which is similar to the present finding of 1.3% in the 65-to 74-year-old urban dwellers. Tobacco smoking is widely known as the most important factor causing leukoplakia, and all of the subjects with leukoplakia in the present study were smokers or former smokers. Alcohol drinking has been considered as a "weak" etiologic risk factor for oral leukoplakia by some investigators (Gupta, 1984) . However, the odds ratio analysis did not show either reported smoking or drinking as significantly increasing the likelihood of leukoplakia being detected in the Guangdong adults or elderly.
Prevalence of lichen planus in countries other than China has usually been reported to be less than 1% (Pindborg et al., 1965; Lay et al., 1982; Bouquot and Gorlin, 1986) , and a study reported a prevalence approaching 2% (Axell and Rundquist, 1987) . Most surveys in China also reported a prevalence of less than 1% Xu and Li, 1981; Fang et al., 1983; Lin et al., 1991) . A high prevalence, 3.4%, was found in the survey of Hong Kong elderly . The present survey detected a prevalence of 1.3% in the urban elderly.
Cigarette smoking is the predominant type of smoking habit among the Southem Chinese and is very popular among men. Many of the locally made cigarettes produce smoke which is high in tar hence the occurrence of smoker's palate in some subjects. Smoking increased the likelihood of a group of white lesions generally not thought to be pre-cancerous, which included smoker's palate, in the men of both age groups, as did alcohol drinking in the elderly. Smoking also increased the likelihood of tongue lesions, which included fissured tongue and hairy tongue, in the elderly.
The short duration of recurrent aphthous ulcers (RAU) leads to a remarkable difference between the reported prevalence of a positive history of RAU found when people were questioned and that detected in clinical examinations. The prevalence of clinically detected RAU among an adult Swedish population was 2.0% (Axell, 1976) , whereas the prevalence increased to 17.7% when positive histories were included. The prevalence of clinically detected RAU in the present study was 1.3% in urban men and 2.7% in urban women aged 35 to 44 years. This finding is similar to that found in another group of urban Southem Chinese with an average age of 35 years (Lin et al., 1992b) , which gave a prevalence of 1.7% in men and 3.4% in women. The findings of the present study also concur with younger than in older adults (Ship, 1987; Axell, 1976) .
Epidemiological surveys have shown that tongue lesions constitute a considerable proportion of OML, and their prevalence rates vary in different parts of the world (Aboyans and Ghaemmaghami, 1973; Axell, 1976; Bouquot, 1986; Lin et al., 1989; Darwazeh and Pillai, 1993) . Among the tongue lesions, fissured tongue and atrophic tongue have been reported to be common in elderly Chinese, with prevalences ranging from 2% to 24% for fissured tongue and from 3% to 6% for atrophic tongue (Fang et al., 1983; Cao et al., 1988; Lin et al., 1989) . The prevalence of fissured tongue in the present study population, 9.6% in the elderly, is at the middle range of the above-reported prevalences in Chinese. The prevalence of fissure tongue in other populations was 3.2% in US adults (Bouquot, 1986) , 11.4% in Jordanian dental outpatients (Darwazeh and Pillai, 1993) , 2.6% in Iranian dental outpatients (Aboyans and Ghaemmaghami, 1973) , and 8.8% in a Hungarian population (Ba'noczy et al., 1993) .
It was found in this study that the middle-aged had fewer tongue lesions than the elderly, except for geographic tongue. Other studies in China also found that geographic tongue was not common in elderly Chinese Fang et al., 1983; Cao et al., 1988; Lin et al., 1989; .
This has also been found in studies outside China (Bainoczy et al., 1993) . Hairy tongue was detected in 1.1% of 35to 44- year-olds and 1.9% of 65to 74-year-olds in the present study, which is similar to the findings in white Americans (Bouquot, 1986) and Jordanian dental outpatients (Darwazeh and Pillai, 1993) . The study in Jordan described a strong correlation between hairy tongue and tobacco smoking. A positive correlation between smoking and tongue lesions was found only in the elderly male subjects of this study.
In conclusion, the overall prevalence of OML was found to be higher in men than in women of both age groups, and the elderly had a higher prevalence than the 35to 44-year-old subjects. Tongue lesions and white lesions were relatively common, but denture-related lesions were not. Tobaccosmoking habits were related to the occurrence of some OML in this population. The prevalence of tobacco smoking in the men in both age groups, especially the rural 35to 44-year-old men, was found to be very high. This finding is of major public health significance, and smoking cessation programs should target these population groups.
